How is Motion Related to Energy?  
Introduction

As was stated on Monday, our current knowledge of physics is insufficient to analyze the motion of roller coasters.  As a result, we need a new type of physics to help us; Energy to the rescue!

Given oil prices and conversations about global warming, you’ve probably heard the word “energy” quite a bit in the last six months.  It turns out that the word “energy” has many different definitions, so we’ll stick with the energy associated with motion.  
Below are some questions meant to get you thinking about the nature of energy and its connection to motion.  You can type your responses directly into this word document and save it to your desktop.  Print out two hard copies of the lab; I’ll take up one tomorrow; tape/paste the other copy into your lab notebook.  
Instructions

Go to the following site:
http://phet.colorado.edu/simulations/sims.php?sim=Energy_Skate_Park
Click on the green “run now!” icon to start the animation.  A window may pop up, asking you if you’d like to open this file; click ok.  
A Java window should load, assuming your Java software is up to date.  If not, the program should give you some instructions for installations. While you install the program, look on with your partner.  
Questions
1. Click on “bar graph” button under the “Energy Graph” heading on the right hand side of the page.  Set friction to its lowest setting.  
2. Raise the skater up in the air.  What do you notice about the energy graphs? 

3. Drop the skate down on the track.  How do the bar graphs change  as the skater falls?  

4. What happens on the bar graph as the skater’s speed changes?  
5. Construct a basic track and set the skater in motion; what do you notice about the two energy bars labeled KE and GPE?  What do you notice about the bar indicating total energy?  
6. Turn on friction (hit the “track friction” button and increase the coefficient) and describe what happens both on the graph and to the rider’s motion.  What does this tell you about the relationship between friction and energy?   
7. Adjust a few more settings and describe the effects on energy.  
Analysis

1.  Which quantity of motion (position, time, speed, acceleration) is most directly related to kinetic energy?
2. Which quantity of motion (position, time, speed, acceleration) is most directly related to potential energy (in this case, potential energy due to gravity)? 

3. Make a statement about the total energy of the system as the skater goes up and down the hill.  
4. What can an object do if it has energy?
5. How might energy help us analyze roller coasters?  
